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‘t————Amethod for determining a circle in a region of interest comprising the ste

What is claimed is:

extracting a first pair of edge points along an x-axis of the regi f interest;
extracting a second pair of edge points along a y-axi the region of interest;
5 determining an intersection of a first and secprid line extending perpendicular from a
pair of midpoints of the first and second pair of edge points respectively; and

determining a radius from the intefsection to any edge point.

2. The method of claim 1, #herein the x-axis and the y-axis intersect within the circle.

3. The method of ¢laim 1, wherein the circle is completely contained within the region

of interest, and the ¢ircle is the dominant feature within the region of interest.

v
/ 4. - The 7 thod of claim 1, further comprising the step of verifying the edge points
15 comprisir}g the steps of:

sCanning the image along the x-axis of the region of interest;

scanning the image along the y-axis of the region of interest;

performing a horizontal gradient and a vertical gradient along the x and y-axis of the
region of interest respectively; and

20 determining whether a local maximum along the gradients match the coordinates for

y edge point.

The method erein the step of determining the match comprises the steps
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searching frem-eachredgeof The region of interest, inward to determine-the-lo

maximum; and

determining whether the local maximum matches the coordifiates for any edge point.

5 6. The method of claim 4, wherein the step of détermining the match comprises the steps

of:

determining a position, relative tothe circle of a foreign structure;

if the foreign strfucture are inside, segrching from each edge of the
region of interest, jtward, to determine the local maximum,;

if the fofeign structure are outside, searching from the center of the

_region of inferest, outward, to determine the local maximum,

if/the foreign structure is both inside and o‘utside the circle, randomly
scan af a plurality of points each axis of the region of interest within %2 of the
total/axis length, conduct a gradient operation at each point scanned,

defermine a plurality of potential edge points, calculate a coordinate for center

of the circle, save the coordinate in an array, determine, based on the plurality
of edge points a median value for each coordinate of the center of the circle;
and

detérmining whether the local maximum matches the coordinates for any edge point.

20
7. T'he method of claim 1, wherein the region of interest is selected manually.
8. A method for determining a circle in an image, comprising the steps of:
extracting a first pair of edge points along an x-axis of the image;
25 racting a second pair of edg ints along a y-axis of the image; and
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determintrg-anm INMtersection of 3 and-secondline-extending perpendicular from a

pair of midpoints of the first and second pair of edge points respectively.

9. The method of claim 8, further comprising the step of détermining a radius from the

5  intersection to any edge point.
10. The method of claim 8, wherein the x-axis and the y-axis intersect within the circle.

11. The method of claim 10, wherein the image contains the whole circle, and the circle

being the dominant feature within the image.

12. The method of claimy8, further comprising the step of verifying the edge points
comprising the steps of:

scanning the imAge along the x-axis;

scanning the jinage along the y-axis;

performing/a horizontal gradient and a vertical gradient along the x and y-axis

respectively; and
determiging whether a local maximum along the gradients match the coordinates for

any edge poinf.

20
13. The method of claim 12, wherein the step of determining the match comprises the
steps of:
searching from each edge of the image, inward to determine the local maximum; and
determifiing whether the local maximum matches.the coordinates for any edge point.
25
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c-method-of-claim—12-wherein the-step-of determining a-match comprises the steps
of:
determining a position, relative to the circle of a foreign struCture;
if the foreign structure are inside, s€arching from each edge of the
5 image, inward, to determine the lg€al maximum;
if the foreign structufre are outside, searching from the center of the
image, outward, to dgtermine the local maximum,;
if the forgign structure is both inside and outside the circle, randomly
scan at a plyrality of points each axis of the image within % of the total axis
length, gonduct a gradient operation at each point scanned, determine a

plurality of potential edge points, calculate a coordinate for a center of the

circle, save the coordinate in an array, determine, based on the plurality of

edge points a median value for each coordinate of the center of the circle; and

determining whether the local maximum matches the coordinates for any edge point.

15. A computer program product comprising;:
a computer usable medium having computer readable program code embodied therein
for cdusing the computer to detect a circle within an image, the computer readable program
A cod¢ in the computer program product comprising:
20 computer readable program code for causing the computer to extract a first pair of

edge points along an x-axis of the image;

computer readable program code for caysing the computer to extract a second pair of

edge points along a y-axig of the image;
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intersection of a first line and a second line extending perpendicular from a-midpoint of the
first and second edge points respectively; and
computer readable program code for causing thie computer to determine a radius from

the intersection to any edge point.

16. The computer usable medidm of claim 15, further comprising computer readable
program code embodied thereih for causing the computer to verify the edge points, the
computer readable program code in the computer program product comprising;:

computer readaple program code for causing the computer to scan the image along an
x-axis;

computer/readable program code for causing the computer to scan the image along a
y-axis;

computer readable program code for causing the computer to perform a horizontal
gradient aid a vertical gradient along the x and y-axis respectively, wherein the x and y-axis
intersect awvithin the circle; and

omputer readable program code for causing the computer td determine whether a

local maximum along the gradients match the coordinates for any edge point.

17. The computer usable medium of claim 16, wherein the computer readable program
cod¢ for causing the computer to determine a match further comprises:

computer readable program code for causing the computer to search from each edge
of the image, inward to determine the local maximum; and

computer readable program code for causing the computer to determige whether the

lo¢al magimum matches the coordiftates-for any edge point.
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1% The computer usable medium of claim 16, wherein the computer readable pro

code for causing the computer to determine a match further comprj
computer readable program code for causing the-Computer to determine the position,
5 relative to the circle of a foreign structure;
if the foreign strdctures are inside, searching from each edge of the
image, inward, to'determine the local maximum; |
foreign structures are outside, searching from the center of the
image, Outward, to determine the local maximum;
.if the foreign structure is both inside and outside the circle, randomly
Scan at a plurality of points each axis of the image within 2 of the total axis
length, conduct a gradient operation at each point scanned, determine a
plurality of potential edge points, calculate a coordinate for a center of the

circle, save the coordinate in an array, determine, based on the plurality of

edge points a median value for each coordinate of the center of the circle; and

computer readable program code for causing the computer to determine whether the

lgcatmaximum matches the coo
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